A study of the structure of the daytime atmospheric boundary layer during onshore flow over a narrow coastal plain is presented. The main emphasis of the study is on the nature and causes of heating and cooling observed in the boundary layer temperature profiles. Measurements included vertical temperature profiles above at least two sites derived from radiosondes and aircraft, as well as surface estimates of radiative and sensible heat fluxes. Surface meteorological and pilot balloon data were also available, providing further evidence of short-term changes in atmospheric boundary layer structure. The Manawatu case was representative of autumnal anticyclonic conditions with weak pressure gradients, and illustrated typical diurnal development of a convective boundary layer over a coastal plain bordered by mountain ranges, with a transition from a stable nocturnal situation to a well-mixed profile in the afternoon. The profiles show surface input of heat propagating upwards through the boundary layer during the day, as well as entrainment of heat at the top associated with shear induced turbulence and/or penetrative convection. Applying a one-dimensional model, estimates of boundary layer heat budget components were obtained for four time periods during the day. Later periods were affected by cumulus cloud development at the top of the boundary layer, resulting in significant changes in individual components. Input of sensible heat from the surface decreased, while the addition of heat to the boundary layer from both cloud condensation and advection increased. 
Introduction
The weather and climate of coastal areas has long been the focus of scientific study. These investigations have typically centred on the physical characteristics of the sea and land breeze circulation system, and associated boundary layer development as air flows across the shoreline. The layer of air in contact with the surface undergoes both thermal and dynamic modification * Corresponding author: Hamish A. McGowan, School of Geography, Planning and Architecture, The University of Queensland, St. Lucia 4072, Brisbane, Australia. e-mail: h.mcgowan@uq.edu.au in response to changes in surface properties, such as roughness, temperature and moisture content (see reviews by ATKINSON 1981; HSU, 1988 and SIMPSON, 1994) . Results from such studies have enhanced weather forecasting and air quality management in many of the world's most populated cities, which are located along sea coasts, estuaries and lakes (CARROLL and BAS- KET, 1979; WAKIMOTO and MCELROY, 1986; KONDO, 1990; KUWAGATA et al., 1990a; 1990b; LU and TURCO, 1994; KITADA et al., 1998; MELAS et al., 2000; MAR-TILLI, 2003 
